Bacterial magnetic particles (BMPs)-PEI as a novel and efficient non-viral gene delivery system.
Non-viral methods of gene delivery, especially using polyethylenimine (PEI), have been widely used in gene therapy or DNA vaccination. However, the PEI system has its own drawbacks, which limits its applications. We have developed a novel non-viral delivery system based on PEI coated on the surface of bacterial magnetic nanoparticles (BMPs). The ability of BMPs-PEI complexes to bind DNA was determined by retardation of plasmid DNA in agarose gel electrophoresis. The transfection efficiency of BMPs-PEI/DNA complexes into eukaryotic cells was determined by flow cytometric analysis. The MTT assay was invited to investigate the cytotoxicity of BMPs-PEI/DNA complexes. The expression efficiency in vivo of BMPs-PEI bound to the plasmid pCMVbeta encoding beta-galactosidase was evaluated intramuscularly inoculated into mice. The immune responses of in vivo delivery of BMPs-PEI bound plasmid pcD-VP1 were determined by MTT assay for T cell proliferation and ELISA for detecting total IgG antibodies. BMPs-PEI complexes could bind DNA and provide protection from DNase degradation. The transfection efficiency of BMPs-PEI/DNA complexes was higher than that in PEI/DNA complexes. Interestingly, in contrast to PEI, the BMPs-PEI complex was less cytotoxic to cells in vitro. We further demonstrated that the BMPs-PEI system can deliver an exogenous gene to animals and allow it to be expressed in vivo. Such expression resulted in higher levels of humoral and cellular immune responses against the target antigen compared to controls. We have developed a novel BMPs-PEI gene delivery system with a high transfection efficiency and low toxicity, which presents an attractive strategy for gene therapy and DNA vaccination.